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From the Editor . . . 


As builders and designers we put many different materials 
together into a unique whole. We rely on the products and 
services offered by others. Although we have access to a wide 
range of new products, who hasn’t encountered simple 
products manufactured today that don’t perform like older 
models used to? Far too many manufactured products today 
are, simply put, shoddy. 

It amazes me what manufacturers are getting away with. 
What's more, we are letting them get away with it. It seems 
the marketplace doesn’t quite work as we would like to 
believe. You can complain all you want, but to no avail. 

This rant was brought on by a couple of incidents I 
encountered with the mechanical system in my home re¬ 
cently. It started when I discovered that an expansion tank on 
the heating system was leaking. The mechanical contractor 
stated, as a matter of fact, that he now stocks such parts to 
avoid having to make extra trips to the suppliers, as he’s 
noted such premature failures happen regularly now. He's 
observed that twenty year old systems are often still function¬ 
ing with the original fittings and components. In my case, the 
system was only installed three years ago, so there is no 
reason for such a failure. 

Almost the same day, the gas fired water heater acted up. 
Again, it was a component failure in a three year old piece of 
equipment. The unit is new technology, so an argument could 
be made that it is an issue of developing technology. How¬ 
ever, the components that failed were not new technology, 
just cheap parts. 

Somewhere, we have a major problem when equipment 
fails after such a short time. Planned obsolescence is one 


thing, but this is ridiculous! For the sake of a couple of 
dollars in manufacturing cost, everything is pared down to 
the bone. Quality control inspections have probably been 
reduced too. 

Manufacturers may claim that if they built it right, then 
nobody would buy it, because they would have to charge 
more for it. There may be an element of truth there, but then 
again, we don’t get too many options - even if we want to buy 
the better stuff. Good stuff is pulled off the market because, 
it is claimed, the profit margins aren’t high enough. 

Somewhere, we’ve gone off track. If there are few or no 
options, how can the consumer really choose? The disturb¬ 
ing thing is that the trend is to lessen competition as 
corporate empires swallow up their rivals. As a result, the 
opportunity for alternate choices is decreasing at an alarm¬ 
ing rate. 

It is ironic that one ofthe last sectors where there is a large 
degree of free market competition is the construction sector 
itself. In fact, as we all know, it is so competitive that there 
are tremendous pressures to cut comers, never mind the 
poor customer who so often must put up with substandard 
construction [even if, on paper, it meets code standards]. 

The building envelope failures in B.C. and other parts of 
North America are a result of builders or trades cutting 
comers and inadequate inspections, driven by the manic 
pursuit of low cost, hang the consequences! 
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We design and build houses, buildings 
and communities in a piecemeal fashion. 
Usually, the design follows what has been 
done in the past, with perhaps minor modi¬ 
fications. Very rarely do we get much 
feedback - unless there is an obvious fail¬ 
ure or screw up. 

Unfortunately, as an industry we don’t 
do much follow up investigation. The lack 
of follow up is often driven by a fear of 
being, at best, embarrassed by an error, 

Solar design during the 1970’s focused on build¬ 
ing performance and operating efficiency at the 
expense of quality and usability ofthe occupied space 
and the comfort of the occupants. Demonstration 
projects used new technologies to study their per¬ 
formance in an occupied building and to assess their 
impacts on the design and construction practices. 

The Kitsun SolarTownhouses, a demonstration 
project in Vancouver built in 1978, has been 
monitored on and off since then. It offers many 
lessons to be learned if we care to study them. 

This is an 8-unit project, with four 3 bedroom 
units, three 2 bedrooms and one 1 bedroom unit. 
The building is a ‘high-mass’ concrete building: 
with a concrete Trombe wall; filled concrete block 
partition walls; and concrete floors. When built, it 
represented state-of-the-art passive solar design in 
Canada. 

The main, and most visible, feature of the 
complex is the south facing Trombe wall. This 
solar strategy was chosen because it also provided 
visual and acoustic privacy, as there is a minimal 
setback from a major street. The project also in¬ 
cluded Zomeworks Skylids (automatically operat¬ 
ing, insulated louvres, like oversized Venetian 
blinds), and Insulating curtains over the Trombe 
walls (these were made of a very reflective, 
metallized foil material). 

Monitoring of this highly publicized project 
initially concentrated on its energy 
performance.Purchased energy use for space heat 
varied widely from 1.5 GJ/year to 30 GJ/year for 
identical units. The variation was mainly because 
of differences in occupant lifestyle. However, for 


Kitsun Solar Townhouses: 

Looking Back at a Demonstration Project 

and at worst , generating a law suit to fix up 
real or imagined problems. 

Occasionally , when a demonstration 
building is monitored or investigated\ we 
dwell at length on a very narrow aspect . 

Rarely do we look to see how the occupants 
relate to the building . Reexamining a 
project after the initial novelty has passed 
can give us an insight into how successful 
the new strategies are over time. 


many people the remarkably low purchased energy 
use for most units (averaging 8-10 GJ/year) 
remained incidental to the building’s appearance. 
The contrast between the dark coloured surfaces on 
the Trombe wall and the highly reflective insulat¬ 
ing curtains was the most obvious feature. 

Over the past twenty years, energy concerns 
have become secondary' to availability/and afford 
ability of housing. 

Two decades of monitoring the changes made 
show how the performance of a relatively innova¬ 
tive environmental building can change over time. 
From the occupant’s point of view, the dominant 
characteristics of the Kitsun project focus on the 
mechanical failure of the solar systems, comfort 
and building appearance. 

By 1987 monitoring confirmed the experience 
of earlier passive solar houses. Complex designs 
(from the standpoint of architectural and mechani¬ 
cal systems) and the expected involvement by 
occupants in their operation usually fail. 

By 1997 a more significant change is evident. 
Major changes that are in direct conflict with the 
original design 
intent have been 
consciously 
made by the oc¬ 
cupants to the 
original design. 


Skylids 

After some 
a d j u s t m e n t, 
these generally 
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worked well, although they were slow to react in 
heavy overcast weather. They still work today and 
respond to the day-niglit cycle as originally de¬ 
signed. However, many occupants are unaware of 
their operating principle or unable to adjust and 
maintain them effectively so they are, for the main 
part, operated manually. 


Leaps of Faith: Innovative 
Environmental Buildings 
by Dr. Raymond J Cole 
and Michelle Steiger, 

School of Architecture, 
University of British 
Columbia 

Paper presented at the 
Solar Energy Society of 
Canada 1997 annual 
conference 


Thermal Mass 

Mass provides balanced, controlled tempera¬ 
ture on the ground floor and provides excellent 
acoustic separation between the units. 

A major comfort issue is overheating in the 
south-facing bedrooms: these small rooms (10 m 2 ) 
have a large (2.9 m 2 ) sloping skylight. Although 
the Skylids can be closed to exclude unwanted 
direct solar heat, this also cuts out daylight, mak¬ 
ing the interior space unpleasant. 

In a true Trombe wall, vents at the top and 
bottom of the wall (with dampers) allow the air to 
move by natural convection currents. Vents were 
originally incorporated in the Trombe wall. A 
small thermostatically controlled fan was also 
incorporated in the original design to distribute 
excess heat from the front bedroom to the rooms on 
the north side. Unfortunately, the fans failed. 

I nadequate maintenance also increased the noise 
generated by the fans, creating an unpleasant 
environment when in use. Besides, the air is not 
warm enough to be used as a ‘forced-air’ system, so 
it can create drafty conditions. As well, design 
changes during construction eliminated a direct 
natural ‘path’ to draw heat from the air space 
making them ineffective. Occupants experienced 
no benefit and soon slopped opening and closing 
them. Later they put fixed windows into the vent 
spaces, so there is no possibility for venting. With¬ 
out effective venting air temperatures stratify and 
the temperature of upper portion of the wall (which 
backs onto the bedrooms) increases. 



dhw solar collectors 


Skylids 

Insulating shades 
glass 

Trombe Walls 
View window 


Vents 


Sidewalk 


Today, the lower vents have been replaced by 
fixed double glazed windows to prevent down 
drafts across the living room floor and to add 
additional acoustic isolation from the busy street 

Insulating Curtains on the Trombe Wall 

Moveable insulation for night time use was a 
key thermal control strategy (this was a time before 
the development of high performance windows). 
However, experience with moveable nighttime 
insulation had shown that although it is an impor¬ 
tant part of passive solar design, it is worthless 
unless used properly. It must be designed for fail¬ 
safe operation. 

When run automatically, the blinds eventually 
jammed. In 1980 they were rebuilt in two units, 
and operated manually. Because the motors were 
faulty, they were not rebuilt in the other units, and 
were removed. 

Due to the failure and removal of the full height 
insulating curtains, deciduous trees were planted 
in front of the Trombe walls in the late 1980s. This 
was meant primarily to soften the appearance of the 
building. Any potential solar shading was seen as a 
bonus. However, the trees did not survive due to 
pollution and vandalism, but the trees have recently 
been replanted (along with a metal picket fence). 

Painting of the Trombe walls 

The outer surface of the Trombe walls was 
originally painted a dark colour to increase the 
absorption of solar energy. Each unit was painted 
a different colour (dark red, dark blue, etc.), to 
provide some individuality and variation while 
still maintaining a high solar absorptivity. 

In 1994 the occupants decided to have the 
Trombe wall repainted in today's fashionable light 
pastel colours. This reduced the stark appearance 
of the building and reduced the solar loading on the 
mass wall during the summer. Some say there has 
been a reduction in overheating Although direct 
monitoring has not been done, residents have not 
noticed any significant changes in their winter 
heating bills. 

What have we learned? 

Many problems in this project result from the 
combination of the use of new designs and tech¬ 
nologies, the lack offoresight on how the systems are 
likely to function over time, and how they can or will 
be maintained by their occupants. Designers of 
innovative buildings must anticipate and allow for a 


Section through Kitsun 2-Bedroom unit (original insulating shades shades) 
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wider range of lifestyles now and over time. 

As much thought has to be given to avoiding 
summer overheating as providing useful winter 
heating, even in northern locations. It is also 
important to remember that the actual use and 
operation of passive solar buildings will be differ¬ 
ent from the simplified energy and environmental 
schematics that are often used at the design stages. 

Public acceptance of solar housing or any envi¬ 
ronmentally progressive building is based only in 
part on energy and environmental benefits. Unless 
buildings can satisfy a range of use patterns, occu¬ 
pant expectations, provide comfort and ease of 
operation, with ongoing user education and prod¬ 
uct replacement, it is unlikely that their intended 
performance will be sustained over time. 

Another way of putting it, is don't forget the 
KISS principle (i.e., keep it simple, stupid). It does 
not mean you can’t have new and sophisticated 
systems. Very technologically elegant solutions 
can be both advanced and simple. However, they 
must be transparent to the occupant, who in all 
likelihood is not as excited by the technology as the 




will be sustained over time. 


building professional. 

The notion of Life- 
Cycle Assessment has 
been generally accepted 
as the only legitimate 
basis on which to com¬ 
pare alternative materi¬ 
als, components and 
services. Information 

gained from this has reinforced the importance of 
being conscious of the future implications of de¬ 
sign decisions. 

The advances put into innovative buildings must 
keep in mind time-honoured desgin expectations 
and qualities. A highly noticeable aspect of this 
project is the limited number of openings in the south 
wall of the suites. This is contrary to the large glass 
areas typical of Vancouver housing. People want 
large windows for the light and view in a climate with 
long periods of cloudy weather in the winter. 

In other words, if it looks too far out, and people 
don’t buy into the design, they’re going to do what 
they can to change it over time. O 


Unless buildings can satisfy a range of 
uses, occupant expectations, provide 
comfort and ease of operation, ....it is 


Some may still question the connection be¬ 
tween health and environment. After all, we've 
all survived quite well without dropping dead. 
Is it alarmist talk ; blown up of proportion? 
Maybe us old fogeys can put up with a polluted 
environment for a while, because we ve be¬ 
come sensitized to it. Then again , the sensitiv¬ 
ity can build up. But what about the little kids? 

I recently came across a very revealing 
brochure put out by Health Canada. It is 
titled: A Parents Guideto Your Baby 9 s Health 
and the Environment. This is a useful review 
not just for new parents , but also for all 
homeowners , builders and renovators. 

Toxics are harmful to children in even small 
quantities as a child’s body may absorb toxic 
material morequickly than an adult’s. Toxic chemi¬ 
cals can easily enter a child’s body as children tend 
to get cuts and scratches and to put their hands in 
their mouths. 

Any given amount of a toxic material has more 
effect on a child because of the smaller body 
weight. The still-developing brains and nervous 
systems can be permanently damaged by some 
substances, while developing lungs are sensitive to 


Health and the Environment 

other chemicals. Children’s sensitive skin and 
membranes put them most at risk. 

Furnaces, gas stoves, kerosene heaters, automo¬ 
bile engines and tobacco smoke all produce many 
emissions that include carbon dioxide, water va¬ 
pour, carbon monoxide, nitrous oxides and other 
compounds. Unless properly installed and vented, 
all combustion appliances will spew these com¬ 
pounds into the house. Carbon monoxide is the 
most common and lethal of the by-products that 
can be generated by this equipment in a house. 

Moulds, fungi, viruses and bacteria flourish in 
warm, moist conditions. That is why we have to 
install ventilation systems to vent the kitchen and 
bathrooms to the outside. This helps manage hu¬ 
midity in the house and avoid condensation on 
windows and walls. 

Household cleaners contain corrosive acids such 
as hydrochloric acid, oxalic acid and sulphuric 
acid, or caustic alkalis such as ammonia and 
sodium hydroxide. Ammonia is present in clean¬ 
ers; sodium hydroxide (lye) is found in drain and 
oven cleaners; and hydrochloric, sulphuric and 
oxalic acids are present in metal cleaners. Volatile 
organic compounds (VOC’s) are used as solvents, 
carriers or propellants in many household prod- 
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ucts. Some readily evaporate and can be absorbed 
through the lungs, the skin and the digestive 
system. 

Phenol and cresol are found in products used for 
disinfecting, deodorizing and sanitizing. Phenol can 
temporarily shut down the sensory nerve endings. 
Cresol targets the liver, kidneys, spleen, pancreas 
and central nervous system. Pine oil, another com¬ 
mon component of disinfectants, is chemically re¬ 
lated to turpentine. Prolonged exposure to turpentine 
vapours causes inflammation of the eyes and nasal 
passages, bronchitis, pneumonia, rapid heartbeat 
and breathing, inflammation of the kidneys and 
dizziness. 

Methylene chloride is used widely as an indus¬ 
trial solvent and paint stripper, and at certain 
levels, can have almost the same effects as alcohol. 
It is also a suspected carcinogen. 

The chemicals used in pressure-treated wood 
(creosote, inorganic arsenic, pentachlorophenol 
(PCP) or copper salts), can all have harmful effects 
on humans. Exposure can cause skin or respiratory 
irritation, cramps, diarrhea, fever, liver damage, 
corrosion of skin or mucous membranes, or risk of 
lung cancer, depending on the preservative. Use of 
creosote or PCP-treated wood in items that come in 
contact with the skin, such as benches, lawn furni¬ 
ture, decks or deck furniture should be avoided. 
Bury, do not burn, remnants of pressure-treated 
wood; use protective clothing as directed by the 
manufacturers, and wash work clothes separately 
from the family wash. 


Common domestic pesticides toxic to humans 
include malathion, diazinon and chlopyrifos. These 
pesticides are easily absorbed by inhaling, swal¬ 
lowing or through skin contact. Repeated inhala¬ 
tion or skin contact may increase the risk of 
poisoning. Best not to use these pesticides espe¬ 
cially when children are around. If spraying in¬ 
doors, ensure adequate ventilation, and that ad¬ 
equate time has elapsed to vent residual fumes. If 
spraying outside, choose a windless day. 

Solvents may contain toluene or methyl hydrate 
(methyl alcohol), which can cause blindness when 
absorbed, inhaled or swallowed. These are com¬ 
mon in shellac, duplicating fluids, paint strippers 
and craft dyes. 

Materials containing epoxy glue, formaldehyde, 
nickel and dichromates can quickly make a child 
prone to developing lifelong allergies. 

With a little care, many of these substances can 
be avoided - even for the most demanding tasks. 

Makes you wonder how we have survived so 
long! The lesson is, avoid the worst of the products 
if you can, and those that can’t be avoided, use with 
extreme caution. 

One of the biggest mysteries to me is the behav¬ 
iour of so many on the job site. One trade may be on 
the site wearing respirators and other safety equip¬ 
ment required for the material they are using. At the 
same time, another half dozen persons, doing other 
jobs, are working as if nothing extraordinary was 
happening on the site.As the saying goes, there’s 
something wrong with the picture! O 


How good is the air quality in the average older house? 


A survey of 20 medium air tightness houses 
(2 to 7 air changes per hour at 50 pascals) in 
Saskatoon offers an interesting snapshot. The 
average age of each was 25 years. Measure¬ 
ments of pollutant sources in the 20 houses 
were done for formaldehyde , 26 volatile or¬ 
ganic compounds (VOCs), relative humidity , 
and carbon dioxide. 

The measured air change rates varied from a 
low of 0.08 air changes per hour to a high of 0.43 
ac/h, with an average air change rate of 0.20 ac/li. 
The average air tightness of the 20 houses was 2.61 
ac/h at 50 Pa. 

[The air change rate is a measure of how much air 
exchange there is in a building under normal oper¬ 
ating conditions. The measurement of air tightness 


is the air change under a uniform pressure (typically 
50 pascals). This condition is seldom experienced by 
a house, but is a standard test condition used when 
determining how air tight a house is.] 

All of the houses had natural gas fired forced 
warm air heating systems. 

Formaldehyde readings in 19 out of the 20 
houses were below the Health Canada action guide¬ 
line of 0.1 ppm houses (the average was 0.034 
ppm). 19 out of the 20 houses were able to meet the 
0.05 ppm Health Canada target for new houses. 

The sum of the 26 VOCs sampled in the houses 
averaged 127 micrograms/m 3 . No standards exist 
for VOCs in houses, although a tentative European 
standard of300 pg/m 3 for total VOCs (TVOC) has 
been suggested with no one chemical representing 
more than 30 pg/m 3 . The TVOCs normally would 
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exceed the sum of the 26 VOCs that were measured 
in this study. 13 of the 20 houses had individual 
VOCs that exceeded 30 pg/m 3 . 

Relative humidity measurements in the house 
averaged 35%, with values varying from a low of 
18% to a high of 64%. If only winter measurements 
are counted, the maximum relative humidity was 
47%. Seven of the 15 houses with winter relative 
humidity measurements were found to be below 
the relative humidity value of 30% recommended 
by Health Canada Guidelines. 

Carbon dioxide values, based on two spot meas¬ 
urements in each of the 20 houses, averaged 708 
ppm, with the highest value 1127 ppm. These 
measurements were made in the living room during 
the daytime. The ASHRAE 62-89 standard recom¬ 
mends a maximum value of 1000 ppm; the Health 
Canada guideline allows a maximum value of 3500 
ppm. Normal background levels outdoors are about 
350 ppm (but are expected to rise to 500 ppm by 
2030 due to global warming). 

Ventilation standards are designed to ensure 
good indoor air quality and also to provide protec¬ 
tion against depressurization. The National Build¬ 
ing Code requires that any exhaust and device with 


a capacity of 75 1/s (150 cfm) must have make up 
air provided if there are open(naturally aspirating) 
combustion appliances in the house. This is done 
to limit the depressurization to no more than 5 
pascals. 18 of the 20 houses tested were able to meet 
the backdrafting standard of 5 Pa for intermittent 
operation of fans. The 2 houses unable to meet the 
standard had range hood fans with air flows of 110 
and 120 L/s (approx. 220 and 240 cfm).. 

In 17 of the 20 houses, the chimneys were able 
to establish flue gas flows when an exhaust fan air 
flow of 90 L/s was placed on the house. The value 
of 90 L/s was the threshold value originally pro¬ 
posed for the 1995 National Building Code. (The 
value was lowered to 75 L/s in the final version of 
the code). Below 90 L/s of ventilation flow, an 
exhaust only ventilation system could be used. 
Above 90 L/s, a supply fan would be required to 
provide pressure balance. 

The average total exhaust flow due to bathroom 
exhaust fans, range fans, clothes dryers and other 
exhaust fans in the houses tested was 66.6 L/s, with 
the clothes dryers having an average flow of 39.4 
L/s. The highest measured flow from a single fan 
was 120 L/s from a range fan.O 


Dust affects indoor air quality. All human activ¬ 
ity is a source of urban particulate pollution - traffic 
being an important component. The dark streaks 
on carpets at perimeter walls, or the black dirt that 
can be seen on ventilation system fresh air filters 
are obvious to the naked eye. This background 
pollution is becoming a growing concern. How¬ 
ever, there are other sources of particulate matter 
also - everything from insect bits and feces, to dead 
human skin, fabric fibres, pollens, and plain dust. 
Such contaminants can be detrimental to human 
health and comfort and are an important factor in 
indoor air quality. 

Particle size has a major effect on health. Parti¬ 
cles can vary in size from fractions of a micron 
(pm) up to clearly visible material of 100 pm or 
more. Most of the particulates inside a house are 
derived from the outside air. Indoor sources in¬ 
clude insect fragments, especially in the 10 micron 
range (a human hair is about 10 pm thick). 

Until recently, research and standards have 
been based on ‘respirable’ particles of size up to 10 
pm as this is the threshold at which larger particles 
start to settle out. New research is beginning to 


Dust Particles in Indoor Air 


show that smaller particles (particle sizes up to 2.5 
pm) are critical. They are thought to cause most 
damage. These small particles can penetrate the 
deepest levels of the lung, and are difficult for the 
body to filter out or expel. 

As these particles are extremely small, is it worth 
worrying about? A Harvard study has shown that for 
each 10 pg/m3 of particles up to 10 microns, there is 
a measurable increment in the death rate, although 
present standards are set at 50 pg/m 3 . 

Studies in Boston have shown that indoor and 
outdoor concentrations of small particles is simi¬ 
lar in the early morning (i.e., at 3:00 a.m.). During 
the day, particles in the air indoors are influenced 
by household activities, especially cooking and 
vacuum cleaning. 

A California study looking at dust sources noted 
that indoor to outdoor ratios depend on the air 
change rates. As could be expected, more of the 
smallest particles (up to 2.5 pm) get into the 
building. At about 2 air changes/hour the 2.5 pm 
particle concentration approaches about three quar¬ 
ters or more of the outdoor value. O 


Particles in Buildings Seminar 
at the ASHRAE Summer 
meeting. Boston, June 1997. 
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Formaldehyde Testing 

Testing building materials emissions is a chal¬ 
lenge. An international effort is underway to de¬ 
velop universally acceptable test methods at the 
laboratory scale. But lab scale is not the same thing 
as using larger quantities in a whole building. In a 
house, there are many of other materials and 
constantly variable environmental conditions to 
confuse the situation. 

This became evident in a recent study done by 
the US Environmental Protection Agency (EPA) 
with the National Particleboard Association. The 
object was to evaluate methods for measuring the 
contribution of urea formaldehyde bonded build¬ 
ing materials (such as particle boards) to indoor 
formaldehyde concentrations in newly built con¬ 
ventional houses. 

Indoor formaldehyde concentrations were meas¬ 
ured in a conventional newly built, single-family 
house that contained two different combinations of 
UF-bonded building materials with known emission 
characteristics. Significant technical and logistical 
problems inherent in studies of tins type were noted. 

The intent was to test a house with four product 
loadings installed. Indoor formaldehyde measure¬ 
ments would be taken over a 30-day period. At the 
end of the 30-day period, the products would be 
removed from the house, and the house would be 
allowed to “air out” for several 
days until a new equilibrium level 
was reached. Then the next set of 
products would be installed. Be¬ 
cause of higher costs than antici¬ 
pated, only two conditions were 
tested. 

The house used in the test was 
a modest, conventionally built 
1326 sq.ft, two-story Cape Cod 
style house with a full basement 
in Centreville, Maryland. Total 
volume of the finished living 
space was 10,746 cubic feet. 


Emission Characteristics of Particleboard 
and Plywood Panelling Used 

Product 

Emissions (ppm) 

Particleboard 

underlayment 

0.144 

Plywood wall panelling 

0.114 

Cabinets 

0.053 

Interior Doors 

0.052 


Evaluating the contribution of 
UF-Bonded building materials 
to indoor formaldehyde levels 
in a newly constructed house. 

Paper presented at 
Washington State University 
30th Annual Particleboard/ 
Composite Materials 
Symposium, Pullman, 
Washington April 1996 



Airborne Pollutant Sinks 

Contaminants are a normal element of indoor 
air. The air inside is always dirtier than outdoors, 
as many chemicals are released indoors, into a 
confined space. These are not always removed 
efficiently to the outside. The contaminant sources 
include all the materials we bring inside: building 
materials, fittings, furnishings, consumer prod¬ 
ucts, clothing, animals, etc. 


Urea formaldehyde bonded products used in¬ 
cluded 5 / 8 ” particleboard underlayment, %” indus¬ 
trial particleboard for countertops, X A” hardwood 
plywood wall panelling (3-ply birch face, tropical 
hardwood back and core with 7 cut grooves along 
the length of each panel to simulate random width 
lumber planking) interior partition doors, and 
kitchen bathroom cabinets. Emission properties of 
each product were known. 

The products were stored in a warehouse until 
they were installed in the house. During storage, 
products were wrapped in 6-mil plastic to mini¬ 
mize any formaldehyde off-gassing. They were 
meant to be kept under controlled conditions. 
However, it was discovered that temperature con¬ 
trol in the warehouse was marginal and that tem¬ 
peratures ranged up to 85 °F. 

Although it was intended to control indoor condi¬ 
tions, the contractor had problems controlling rela¬ 
tive humidity levels in the house. While targeted at 
50%, humidity levels inside reached more than 70% 
in late June. (High humidity causes higher formalde¬ 
hyde emissions). 

Ventilation rates were controlled by a heal 
recoveiy ventilator (HRV) attached to the heating 
and air-conditioning system. 

The highest indoor formaldehyde concentrations 
were 0.076 parts per million after products were 
installed. For all three loadings indoor concentra¬ 
tions peaked in the first month. After 30 days, 
average indoor formaldehyde concentrations in the 
house were less than 0.045 parts per million. Health 
Canada’s exposure guideline for formaldehyde in 
residences is 0.05 ppm (the action level is 0.1 ppm). 

The carpet and underlay used did not have any 
effect on the rate of formaldehyde emissions from 
the particleboard underlayment into the rest of the 
house but the painted gypsum wallboard acted as a 
significant sink. O 


The standard way of considering ventilation for 
air quality is to consider it as a dilution process. 
The air quality is assumed to be the difference 
between what is supplied from the pollutant sources 
(the emission rate) and what is taken out by the 
ventilation system. 

It has increasingly been recognized that other 
processes have an important effect on indoor air 


SOLPLAN REVIEW November 1997 


9 


quality. All materials in the room interact with the air 
contaminants and may absorb them (just like your clothes 
absorb cigarette smoke from a smoky bar). In this way they 
act as pollutant sinks. When a large concentration of 
pollutants is brought into a room the release of chemicals 
leads to high short term pollutant concentrations in the 
room. This means there will be strong “sorption” on 
material surfaces. The traditional thinking is to deal with 
this pollution by turning up the ventilation to high speed. 

However, the absorbed compounds migrate back into 
the room, so that the exposure time is longer than first 
thought. 

A material that accumulates contaminants as a pollut¬ 
ant sink at first has a positive effect on the contaminant 
level. The problem is that the surfaces give off the ab¬ 
sorbed compounds at a rate that increases with the amount 
absorbed. O 


Rale of adsorption The sink effect of five materials 



The diagram displays the rate of adsorption as a function of time for different material sur¬ 
faces exposed to a stream of air, contaminated with toluene. The first rapid adsorption on 
the steel plate, quickly stops as the surface concentration reaches equilibrium with the con¬ 
centration in the gaseous phase. For the other surfaces, such an equilibrium is not attained, 
due to the fact that the adsorbed compound more or less rapidly diffuses into the material. 
The difference between different materials is obvious. Gypsum board, wood particle board 
and other porous materials can quickly build depots of contaminants. It is interesting to 
note the restriction of diffusion caused by the acrylic paint on the wood particle board. 


From Focus: Built Environment Royal Institute of 
Technology, Centre for Built Environment, Gavle, Sweden 


Commercial building owners and employ¬ 
ers are beginning to realize that if poor indoor 
quality increases the absenteeism rate by only 
2.5% then the increased annual costs because 
of this higher absenteeism rate can be similar 
or higher than the cost of utilities or mainte¬ 
nance and operation of a building over a year. 
Other positive economic impacts for a clean . 
healthy building include reduced liability ex¬ 
posure, improved building marketability, re¬ 
duced health care costs, lower operatingcosts, 
and increased comfort and productivity. 

In residential applications, there have been 
anecdotes about paybacks achieved by sensi¬ 
tive people for the extra costs of building 
healthier homes. These come as a result of 
reduced drug costs because health has im¬ 
proved. A long term study now underway is 
investigating the benefits of improved indoor 
conditions in R-2000 homes. 

As a result of increasing complaints of sick 
buildings, the California Department of Health 
Services has developed guidelines for the reduc¬ 
tion of volatile organic compounds (VOCs) from 
construction materials in newly built or remod¬ 
elled office buildings. VOC’s are a contributing 
factor in many problem situations. 


An Approach to Reducing Pollutants 

A five-step approach to reducing exposure to 
VOCs has been developed. While these were devel¬ 
oped for commercial buildings, these also have 
their application for houses. 


Step 1: Evaluate and select low VOC 
impact building materials and products. 

A low VOC impact material is one that when 
installed in a building results in minimal or re¬ 
duced exposure of occupants to VOCs. This is the 
most critical step. Four tasks when evaluating 
materials are: 

1. Identify target materials and products for 
further investigation, based on the estimated 
installed quantities (materials used in large 
volumes are more likely to be a problem than 
sometliing used in very small quantities). 

2. Collect detailed VOC related product infor¬ 
mation for those materials, based on Material 
Safety Data sheets (MSDS), product specifi¬ 
cations. test results or any other information 
that may be available. 

3. Evaluate building products based on avail¬ 
able data. V/V/V / 

4. Select building materials based on MSDS ;$£,•' / // 
and/or emissions testing results. Unfortu 
nately, there is a lack of industry standardisa 
tion of the reported information and MSDS 
are not always complete. 

































10 


SOLPLAN REVIEW November 1997 


Reducing Occupant Exposure 
to Volatile Organic 
Compounds (VOCs) from 
Office Building Construction 
Materials: Non-buiding 
Guidelines. 

By Leon E. Alevantis 
California Department of 
Health Services 


We live in an era of scientific precision. How¬ 
ever, it should be noted that: 

a) guidelines exist for only a few VOCs; 

b) there are no standard testing methods for 
TVOCs; and 

c) existing guidelines for TVOCs are not widely 
accepted. 

This means specific numbers with certainty are 
hard to come by. 

Step 2: Precondition materials to reduce 
VOC emissions after installation. 

Condition materials at the manufacturing or 
assembly facility, at a “bonded” warehouse with 
appropriate ventilation, or in a dry, well-venti¬ 
lated area other than the one where the materials 
will be installed, until emissions have been re¬ 
duced. Carpets are a material that can be treated 
this way. There are no field data demonstrating the 
minimum length of time needed to effectively 
precondition various building products. 

Step 3: Install building materials and 
products based on their VOC emission 
decay rates. 

Install building materials based on their emis¬ 
sion and adsorption characteristics. Typically, wet 
products such as paints, adhesives and deck level¬ 


ling compounds should be installed first. Wet 
products are usually characterised by very high 
initial emissions. Most solvents and other chemi¬ 
cals in wet products are emitted for a few hours or 
days after installation as the material cures. Porous 
materials, such as carpets and fabric-covered of¬ 
fice dividers, or fabric wall coverings should be 
installed last, as these materials have a high capac¬ 
ity to absorb other materials, thus becoming “third 
party” pollutant sources. 

Step 4: Ventilate a building during and 
after installation of new materials. 

The maximum amount of outside air should be 
provided during and after installation of VOC 
emitting materials for the maximum amount of 
time feasible (this process is known as a building 
flush-out). There are no data on the recommended 
duration for building flush-outs. A conservative 
approach is to flush out as long as is economically 
feasible, but not less than continuously (24 hours 
per day) for seven days. 

Step 5: Delay occupancy until VOC 
concentrations have been reduced. 

Because VOC concentrations are highest dur¬ 
ing and immediately after construction, it is im¬ 
portant to allow sufficient “flush-out” time before 
occupants move in.O 


How much per square foot? 


How much does it cost? 

Cars 

Houses 

$/pound 

$/sq.ft. 

Economy 

Starter home 

$6.98 

Honda Civic 

$85.00 to 100.00 

$7.44 

Toyota Camry 


$6.74 

Chevrolet Cavalier 

Mid-size 

Mid range 

$7.51 

Ford Taurus 

$100.00 to 130.00 

$9.41 

Pontiac Bonneville 


$7.59 

Chevrolet Lumina 

$7.20 

Chev Astro Van 

Luxury 

Luxury 

$11.05 

Cadillac Catera 

$180.00 plus 

$13.33 

Lincoln Continental 


$17.25 

Mercedes Benz E320 

$33.94 

Porsche 911 


Is there a day we don’t get a question asking about the 
construction cost for new or renovation work? Who hasn’t had 
customers that pick away at a project adding or shaving a few 
square feet and multiplying the result by the cost they have 
memorized, ignoring all the other factors that may have a 
bearing on the total cost? 

I am always amazed at how people have locked into the cost 
per square foot as a yardstick and don’t want to recognize that 
is only an approximation that is only useful for general budget¬ 
ing purposes. It doesn’t help that some builders in the industry 
also price jobs by the square foot, and property appraisers treat 
it as gospel. 

Funny how we don’t price other products by the unit, but we 
zero in on unit prices for housing! 

What would we pay for cars if we bought them by weight? For 
fun, I looked up prices for a random selection of cars - the table 
shows the cost. A comparative cost per square foot for new 
construction in Vancouver is also shown. I am sure that ques¬ 
tions will be raised about what model, where, what options, etc. 
Doesn’t the same apply to housing specs? O 
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Air Quality in Homes and Health 


Air is something we don’t think about until 
there is a problem. We know that we need clean air 
and that poor air quality can affect health. It takes 
obvious smells and particulates in the air (in the form 
of urban smog or smoke infested air from big fires) 
to get our attention. Recently the Globe and Mail, 
Canada’s national newspaper, featured a front page 
stoiy about the condition of indoorair quality and its 
impact on health. 

Most air quality research and standards have 
been developed for industrial environments, where 
workers are exposed to very large concentrations 
of pollutants for short, known amounts of time. 
However, we now recognize that low concentra¬ 
tions over a long time, as in a home environment, 
are equally significant. 

The medical community has noticed a signifi¬ 
cant increase in respiratory ailments, especially 
asthma. Medical researchers are pointing out that 
indoor air pollution is a greater threat to sensitive 
lungs than industrial pollution. A major reason 
seems to be related to lifestyle. Increasingly, we are 
spending more time indoors, with new toys such as 
VCR’s and computers. At the same time, homes 
are becoming more draft free with lower natural air 
change rates. 

That indoor air quality can be worse than out¬ 
doors has been identified some time ago. But there 
is a major misconception about energy efficient 
homes that equates well sealed, draft free energy 
efficient homes with bad indoor air quality. This 
ignores one of the fundamental principles of Cana¬ 
dian low energy home construction that recognizes 
a house is a system. This means that all elements 
work together. You insulate and air seal the house 
and at the same time, make sure that an effective 
ventilation system is installed. 

From the very start of the R-2000 Program 
mechanical ventilation was a strictly enforced 
requirement. Unfortunately, many people, both 
contractors and home buyers, only heard the "seal 


there is a major misconception about energy 
efficient homes that equates well sealed , draft 
free, energy efficient homes with bad indoor air 
quality . . . . Canadian low energy home 
construction recognizes a house is a system. This 
means . . . insulate , air seal, and make sure that 
an effective ventilation system is installed. 


and insu¬ 
late” mes- 
sage. 

They did 
not hear 
the mes¬ 
sage that 
the house 

operates - 

as a system, and did not understand the need for 
ventilation. As a result, not all were willing to 
install effective ventilation and many “clones” 
were built. They were well insulated and air tight 
but without die necessary ventilation. The fault 
was not with the R-2000 program or R-2000 
technical standards, rather the way in which the 
industry and the public took up the message. 

There is ample documentation proving that certi¬ 
fied R-2000 houses have superior indoor air quality 
and meet all the performance claims made. Moni¬ 
tored results of house performance has provided 
conclusive evidence that properly installed, effective 
ventilation systems work. Code authorities have 
been sufficiently convinced, and have incorporated 
ventilation requirements into the building code. 

However, just installing a ventilation system 
will not provide a total solution to the indoor air 
quality problem. Reducing the exposure to allergy 
inducing irritants in the home is also important. 
Some of these are nothing a builder or designer can 
do anything about - because it is the pets, furnish¬ 
ing, clothing and other artifacts people bring into 
the house, and occupant lifestyles. However, there 
are things a builder and designer can do to make a 
home healthier. These include avoiding those ele¬ 
ments that may contribute, or aid irritants, such as 
careful selection of finish materials, effective ven¬ 
tilation system, and effective air filtration system. 

These are elements that can be incorporated in 
any home. It doesn’t have to be an R-2000 
certified home. O 


R-2000 web site 

The R-2000 has an information centre on the Internet. It can be accessed on the Natural 
Resources Canada web site, which is located at: http://eeh-dee.nrcan.gc.ca 

The R-2000 information is at: http://eeb-dee.nrcan.gc.ca/new_houses_r2000_e.htm 
The R-2000 information is general, but it provides an overview of the program. The 
NRCan site is useful to access other energy use information, including energy efficiency 
standards for equipment and appliances. 


R-2000 

For information on the 
R-2000 Program, 
contact your local 
program office, or call 
1-800-387-2000 
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The Technical Research 
Committee (TRC) is the 
industry's forum for the 
exchange of information 
on research and devel¬ 
opment in the housing 
sector. 

Canadian Home 
Builders' Association, 
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Ave. West, Ottawa, Ont. 
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Tel: (613) 230-3060 
Fax: (613) 232-8214 
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Unvented Gas Fireplaces 

Unvented gas fireplaces are a relatively new 
product in North America. These have a gas burner 
and ceramic log but no chimney. All exhaust 
products, heat and moisture are exhausted into the 
room where the appliance is located. Oxygen de¬ 
pletion sensors theoretically protect the occupants 
by giving them a warning if oxygen levels drop 
significantly. 

The contribution of unvented gas fireplace com¬ 
bustion to indoor levels of CO, C0 2 , NO x , water 
vapour, and other pollutants will be significant. 
These units can match or exceed the size of a hot 
water heater or a small furnace used for the whole 
house. 

The fireplaces are sold with the warning that 
they should not be used continuously as a heating 
device, that ventilation be provided, and that they 
be maintained annually by a professional. 

Simulation results show that unvented gas ap¬ 
pliances exceed Canadian guidelines for indoor air 
quality. The study used by the fireplace industry 
shows acceptable levels of combustion products in 
part because the maximum allowable pollutant 
concentrations used are much higher than Cana - 
dian guidelines. The study also uses theoretical 
house air change rates that are higher than the 
actual rates measured in many Canadian houses. 

Proponents of unvented fireplaces argue that 
every house should have an effective ventilation 
system installed and operating, which would main¬ 
tain a minimum air change rate of0.35 air changes 
per hour. However, such systems are rarely found 
in Canadian houses. Many houses have natural air 
change rates lower than this threshold. 

The gas fireplace industry recommends units be 
sized based on room heating requirements. How¬ 
ever, the recommended fireplace size for many 
northern US installations is often smaller than the 
smallest device available. Retailers admit that the 
small units recommended are often ignored by 
salespeople and consumers. Promotional litera¬ 
ture typically fails to emphasize or mention the size 

limitations that the American Gas Association 
(AGA) finds necessary for safe use. 

Many models of acceptable vented fireplaces 
are now available in Canada, and they are being 
installed in great numbers. The cost and conven¬ 
ience of unvented fireplaces make them appealing 
for existing houses. However, hundreds of thou¬ 


sands of unvented gas fireplaces are sold every year 
in the US. Manufacturers and distributors are now 
requesting approval from Canadian regulatory 
authorities. It must be stressed that unvented gas 
fireplaces will probably exceed Canadian nitrogen 
dioxide guidelines and contribute a significant 
amount of moisture to the house even if they are: 

- properly sized 

- properly installed and diligently maintained 

- used for no longer than four hours at a time, 

- installed in a house with an effective, distrib¬ 
uted ventilation system. 

Based on surveys of heat recovery ventilators, 
installations with such attention to detail will be 
rare. The degradation of the indoor environment 
could in reality be even more pronounced that the 
modelled results. Builders and regulatory officials 
will probably be solicited in the near future to 
support the introduction of unvented gas fireplaces 
in different provinces. 

CMHC’s view is that unvented gas fireplaces 
are not suitable for Canadian housing. 

It is clear from CMHC and other Canadian 
research that unvented appliances are incompat¬ 
ible with Canadian houses. The spillage of com¬ 
bustion products from fuel-fired furnaces, hot wa¬ 
ter heaters, and fireplaces leads to unacceptable 
indoor levels of contaminants. That is why codes, 
standards, equipment and installation practices 
have been changed in the last ten years to protect 
householders from combustion gas spillage. These 
will have to be reconsidered if large appliances 
with 100% spillage were to be approved. 

Liability in House Construction 

Professionalism carries responsibilities and li¬ 
abilities along with it. Recent trends by municipal 
governments to off-load code enforcement to third 
parties may have altered builder liability. CMHC 
and IRC are working with CHB A on a preliminary 
investigation of changing liabilities in the housing 
industry. This will lead to a more in-depth study 
later. 

The kinds of issues that have to be considered 
include: liability to third parties for economic 
losses; liability of municipal building officials; 
new approaches to code enforcement; liability of 
owner-builders; liability chill on new technolo¬ 
gies; implications of new objective-based codes; 
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liability for product defects; dealing with contami¬ 
nated sites; liability as an enforcement mecha¬ 
nism; unanticipated liabilities affecting homeown¬ 
ers; fines and penalties; complaint settlement. 

This is intended as an issue paper to identify 
major subject areas are where further research is 
needed. If any readers have any thoughts about 
builder’s liabilities, contact the TRC. 

Codes and Standards 

The Objective-Based code process continues to 
proceed. It has been slower than anticipated, but 
IRC staff believes a newly formatted National 
Building Code in the year 2001 is still achievable. 


Writing codes and standards for building prod¬ 
ucts has never been quick and easy. A lot of 
committee work supported by scientific research 
and technical advice has been the norm. The 
process has sometimes been lengthy and always 
expensive. 

Now, there’s a new player on the field and a new 
game plan. A construction industry group named 
TISSQ, the Thermal Insulation Systems Standards 
and Quality Consortium, was formed to assist the 
Underwriters Laboratories of Canada (ULC) in 
writing standards for thermal insulation. Among 
TISSQ’s objectives, says Dr. Mark Bomberg, of 
the Institute for Research in Construction (IRC), is 
to derive a procedure for labelling cellular plastic 
insulating material based on the material’s ther¬ 
mal resistance performance over a 15-year period. 

The task group, with IRC as one of the founding 
members, is made up of a broad cross-section of 
interested industry and non-industry groups, in¬ 
cluding IRC’s own Canadian Construction Mate¬ 
rials Centre (CCMC). Everyone involved hopes 
the work will proceed quickly, and, thanks to 
extensive use of volunteers, cheaply. 

Some of the standards formerly produced by the 
Canadian General Standards Board (CGSB) have 
been moved to ULC, including those involving 
thermal insulation. These are among the standards 
in which TISSQ has an interest. Dr. Bomberg says 
ULC was chosen to spearhead the work based upon 
bids received from standards-writing organiza¬ 
tions, “but whether the work was handled by the 
ULC or CGSB was not the issue. The issue was one 


CHB A is represented on the NBC committee look¬ 
ing at better coordinating the national and provin¬ 
cial review processes. 

The CHBA president has reiterated CHBA’s 
commitment to energy efficiency through volun¬ 
tary measures, not mandatory adoption of energy 
codes. 

R-2000 Program 

CHBA has sought and received written confir¬ 
mation of Natural Resources Canada’s commit¬ 
ment to the R-2000 Program. The association and 
NRCan are presently collaborating on a review for 
the long term administration and delivery of this 
important building program. 


IRC involved in new generation of 
standards development 


of finding a new mechanism by which we can 
produce better results for much less money in a 
very tough competitive time.” 

The procedure also provides an example of how 
closely IRC is involved in the development of 
standards even though it does not write standards 
itself. The close liaison that ULC, TISSQ and IRC 
maintain with the American Society for Testing 
Materials (ASTM) also gives Canada a strong 
input on the North American scene. Dr. Bomberg 
says. 

But that is not new. IRC’s reputation in the field 
of thermal insulation and the development of stand¬ 
ards goes well beyond Canada, says Bill Brown, a 
scientist who has been with IRC for 26 years. In 
fact, both Mr. Brown and the IRC’s reputation go 
back to the days when it was the National Research 
Council’s Division for Building Research, which 
was formed 50 years ago. 

When NRC set up DBR in 1947, the new group 
was to address the general need for building re¬ 
search. It was also assigned three special tasks: to 
provide technical support for the revision of the 
National Building Code, to provide technical sup¬ 
port to the new national housing agency then 
known as Central Mortgage and Housing Corpora¬ 
tion, and to provide technical support and advice 
for what was then called the Canadian Govern¬ 
ment Standards Board and housed at DBR. 

Since building codes reference many standards, 
technical support for the code-writing process 
meant, by extension, support for the standards- 
writing process as well. There was a sort of chicken- 


By Will Koroluk 


Will Koroluk is an Ottawa 
freelance writer who 
specializes in building 
science. 
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and-egg question involved, Mr.Brown said. Which 
came first: Support for the standards writers or the 
research necessary to understand how such tilings 
as insulation or air and vapour barriers work so 
that standards could be written? “They really rein¬ 
forced each other,” Mr. Brown says. “The knowl¬ 
edge that existed here contributed to the develop¬ 
ment of standards and the development of stand¬ 
ards contributed to a better understanding of what 
knowledge was required.” 

In this work, Mr. Brown mentions Mark 
Bomberg and Cliff Shirtliffe as two prominent 
scientists. Mr. Shirtliffe retired from IRC after 
more than 36 years, but is still active in consulting 
and standards development. He recalls that stand¬ 
ards in the 1940s and 50s were “quite minimal and 
lacking in substance.” So DBR, Public Works, and 
CGSB “worked together and developed an im¬ 
proved philosophy for standards.” 

Another key group was the scientists at the 
Public Works Testing Laboratory, now closed. 
DBR would devise a testing procedure and the 
basis for a pass-fail criterion and then the Public 
Works Testing Laboratory would test all products 
and present the (anonymous) results to the stand- 
ards-writing committee for final selection of pass- 
fail levels. 

A material and product qualification board at 
Public Works listed products that could or could 
not be used on government contracts. CMHC did 
the same for products used in house construction. 
The lists were widely used in the construction 
industry. The Public Works tests were done early 
enough to give manufacturers a chance to improve 
their product if they could and resubmit it. 

As a result, that testing work had a tremendous 
effect on improving the products on the market, 
especially regarding vapour and water leakage of 
buildings, thermal insulation, the sagging of ther¬ 
mal insulation, air leakage of various components 
and so on. A tremendous effort. 

When the energy crisis was triggered by the 
Arab oil embargo of the early 1970s, the Canadian 
Home Insulation Program (CHIP) was born. “CHIP 
and CMHC looked at the existing standards and 
decided that for the various vapour barriers and 
insulations they were inadequate, so they asked 
CGSB to rewrite all the insulation standards”, said 
Mr. Shirtliffe. 


“IRC was front and centre in that crash pro¬ 
gram, supplying all the technical information and 
testing.” The result was they were all rewritten in 
the five years between 1973 and 1978 “and it 
wasn’t just standards for the materials themselves, 
but how to install them.” 

Throughout, DBR/ER.C provided technical ad¬ 
vice and assistance, as well as having its people do 
important committee work with such organiza¬ 
tions as ASTM. Indeed, the Bomberg-Shirtliffe 
duo worked with ASTM for more than 20 years. 
Dr. Bomberg says they were once asked for a list of 
the various task groups, committees and subcom¬ 
mittees they were involved with and the list took up 
six pages. 

Eventually, as the world got smaller, the Inter¬ 
national Standards Organization came into the 
picture, and IRC was in the front line again, with 
Mr. Shirtliffe chairing the ISO subcommittee on 
building insulation. The result, he recalls, was that 
“we got a lot of the Canadian thinking into the 
standards across the world.” There was even some 
quasi-diplomatic work involved. Mr. Shirtliffe 
remembers that when the European common mar¬ 
ket got into the act, its work on thermal insulation 
and moisture came to a standstill because of differ¬ 
ing philosophies. Canadians, he said, “were able to 
go in, look at the problems and come up with 
solutions that moved things along.” 

As new materials are invented, as building 
codes develop, “IRC researchers remain very much 
active in the standards business,” says Mr. Brown, 
often through close cooperation with CCMC. Al¬ 
though CCMC now functions as part of IRC, it 
could be considered as the materials evaluation 
service that had been operated by CMHC, now 
revamped and with a national scope. The move 
brought it into closer contact with IRC’s scientists, 
who frequently provide technical support for the 
evaluation guides CCMC produces for the evalua¬ 
tion of innovative products or systems. As an 
example, he says, “our understanding of building 
science and some of the tools and techniques we’ve 
developed helped CCMC not long ago to develop 
an evaluation guide for air barrier systems for low- 
rise buildings.” O 
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Re: "Long Term Abundance" (Solplan 
Review September 1997) 

You seemingly express concern about the re¬ 
serve/production ratio of, in this case, natural gas 
reserves in British Columbia. 

You might be surprised to learn that B.C. has 
the highest reserve/production ratio for gas in all 
the Provinces. What is becoming the norm in 
North America is something in the order of ten 
years. The same is generally true for crude oil in the 
US, Norway, etc. A reserve/production ratio of +10 
years in no way implies that resources are depleted 
in ±10 years. Establishing and carrying reserves 
entails evaluations and decisions based upon eco¬ 
nomic and technological considerations. Only in 
truly unique geological areas, like the Middle East, 
would there be unique exceptions. 

Stephen R Goudie 

Manager, Economic Analysis 

Newfoundland and Labrador Hydro 

1 appreciate the clarification. It nevertheless is 
an undeniable fact that fossil fuels are not renew¬ 
able - once the resource is used, there is no more 
Major producing areas in the world have already 
passed their peak production. In other words, they 
are starting to run out of resources. 

The USA is now importing more oil than it 
produces (how sustainable is that in the long 
term?). The North Sea oil fields have passed their 
peak production and they have been in operation 
for only 30 years or so. Sure new fields being 
discovered and developed, but that is still a (rela¬ 
tively) short term source. On top of it all, the use 
of fossil fuels is altering the global environment. 
There is little doubt about that, even if the oil 
industry is in a state of denial, and campaigns 
against it. 

Unfortunately, the economic considerations 
on which so many policy decisions are made do 
not include issues such as environmental and 
social impacts that in the end are much more 
important. Ed. 

That we will run out of some energy sources at 
some point in time is a given. But have we not cried 
wolf for so long that our cries are being used 
against us? “What energy shortage?” seems to be 
the public attitude. 

Oh yes. I believed the trumped up OPEC crises. In 
19771 built what may have been the first double wall 
superinsulated house in the USA. I continue to build 


houses with annual heating bills of $30.00 for elec¬ 
tric heating - the customer’s choice, not mine. 

Gene Leger 

New Boston, NH 

I agree - at times it seems discouraging, but we 
must keep not give up. This is one case where we 
are on the right track. Low energy buildings are 
only one solution to the problem. Ed. 


Re: Energy Efficiency Retrofits 

At the risk of dwelling on the subject, I must 
comment on Martin Mattes’ reply to Stephen Car¬ 
penter in the September 1997 issue. He correctly 
states that it doesn’t make sense to buy “R3 versus 
R2.2 for a few thousand dollars more... “ But the cost 
should be nowhere close to that range. The cost of 
adding argon gas and low-e glazing is about $ 1.50 to 
$2.00 US. So even if your house lias large glass areas, 
the cost difference between R2 and R3 is several 
hundred dollars, not thousands. At these prices, it’s 
usually a good investment Exaggerating costs can 
make any energy improvement look bad. 

The concern over reduced solar gain is also 
misplaced. Some high transmissivity low-e coatings 
reduce heat loss more than they reduce solar gain. 

Regarding condensation—those of us near the 
coastal climates north of California can’t depend 
on ventilation to keep indoor air dry enough to 
prevent condensation on cold windows, especially 
when four or more people occupy a house. Cana¬ 
dian maritime climates are in a similar boat. 

Ted Haskell 

Oregon State University Extension Service 

Energy Program 


Re: Wood I-Joist Standard (Solplan 
Review September 1997) 

I would like to point out that there are at least 
five I-joist manufacturers in Canada, and each has 
a CCMC product evaluation report. 

Bruno Di Lenardo 

Canadian Construction Materials Centre 
(CCMC) Ottawa, ON 

We didn 7 mean to lea\>e the impression that 
there are no Canadian wood-I joist manufactur¬ 
ers. The story simply mentioned that the APA wood 
I-joist standard is not being promoted in Canada 
at this time because as yet no Canadian manufac¬ 
turers have signed on with the APA program. Ed. 



Letters to 
the Editor 
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Energy Answers 


Rob Dumont Several Canadian Advanced Houses (B. C., Sas¬ 

katchewan, Manitoba, Ottawa) used a single gas 
water heater to provide both space and water 
heating . Is this system the wave of the future? 

I will answer that question with a qualified “yes.” 

A sketch of a common system us¬ 
ing a water heater and a fan coil is 
shown in the diagram. Another vari¬ 
ation is to use the water heater along 
with radiant floor heating. Such sys¬ 
tems are now called “Combo Sys¬ 
tems” or “Integrated Mechanical Sys¬ 
tems.” 

Traditionally, people have used 
separate water heaters and space heat¬ 
ers. However, as the global warming 
people have warned us, many tradi¬ 
tions need to change. Properly set up, 
the Combo systems can save much 
energy. 

Advantages of Combo Systems 

I see three big advantages with integrated space 
and water heating systems. First, a single combus¬ 
tion source can be made very efficient for both 
space and water heating. Second, a combined 
system eliminates a second gas valve, spark igni¬ 
tion, vent pipe and the accompanying floor space. 
Fewer components should lead to lower costs. 
Third, the safety of the heat delivery system can be 
improved through use of a single combustion air 
supply and venting system. 

Disadvantages 

There are, however, some serious challenges to 
making the systems more popular. Most of the 
companies that make gas furnaces (Lennox, York, 
Carrier, Bryant, etc.) do not make water heaters. 
Likewise, most water heater companies (GSW, 
John Wood, etc.) do not make furnaces. The one 
big company that now makes a combo unit is 
Lennox, which has the CompleteHeat system, a 
high end product. There are no other big players 
yet. 

Besides the production problems with combo 
systems, technical challenges need addressing. 


Rob Dumont is a building 
scientist with more than 20 
years in building energy use 
and indoor environment. He 
lives in Saskatoon. 



Lessons Learned on an Older Combo 
System 

I personally installed a combo system in 1986 in 
a house here in Saskatoon. The system, which uses 
a fan coil to distribute the warm air, is fired by a 
36,000 Btu/hr input (10.5 kW) induced draft non¬ 
condensing water heater. As the house is super- 
insulated, the water heater can both heat the 2200 
square foot house and provide the domestic hot 
water even though Saskatoon’s design tempera¬ 
ture is -35 °C. The good news is that the system is 
still functioning in 1997. 

The bad news is that the system has had its share 
of troubles. Here are some lessons learned from 
this installation. 

Lesson number 1. 

Use a water heater that can stand up to the much 
higher usage that a combo system will experience. 

I am now on my fourth induced draft fan on the 
water heater. The first three fans all had bearing 
failures, likely caused by overheating of the front 
bearing on the electric motor of the induced draft 
fan. A typical water heater might run about 800 
hours a year, but this water heater runs about three 
times longer. With the extra heat from the exhaust 
gases, the fan motors have not stood up. 

Lesson number 2. 

The check valve must be checked periodically 
for a malfunction. 

Alternatively, if the fan coil is beneath the water 
heater, and the loop is well insulated, 
thermosyphoning will be minimized. The check 
valve is there to prevent thermosyphoning of the 
heat from the water heater during the off-cycle. 
With the check valve stuck open, a considerable 
amount of heat was being dumped into the house 
even in the summer time. One sign that the check 
valve is not working is the very frequent cycling of 
the water heater. Minerals in the water tend to clog 
the check valve. 

Lesson number 3. 

Treat the combo unit as a system. Make sure 
that the water heater is properly sized for the 
house, and that the fan coil or radiant heating 
system is properly sized for the water heater. 

The fan coil size was not all that well-matched 
to the water heater. Make sure that the system is 
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properly sized. If the water heater is too large for 
the house load or, if the fan coil is undersized 
compared with the water heater the water heater 
will cycle too often. Frequent cycling is bad for the 
water heater, increasing the wear and tear on 
valves and relays, and contributing to lowered 
efficiency. (Many induced and sealed combustion 
water heaters have purge cycles that vent warm air 
to the outside.) 

Lesson number 4. 

Watch out for high electrical power consump¬ 
tion of the pumps and fans. 

Because the combo systems often have a lower 
heat input than conventional furnaces, the systems 
must run for more hours during the heating season. 
The warm air combo systems generally use cooler 
air temperatures, and require higher air flows than 
do conventional furnaces delivering the same 


amount of heat. 

A conventional Va horsepower fan will use about 
400 watts of electricity. Typical furnaces run about 
1500 hours a heating season. A combo unit might 
run twice as many hours. At 10 cents per kilowatt 
hour, the extra electricity cost to run the fan coil fan 
another 1500 hours a year would amount to $60 per 
year. One way to reduce this electricity consump¬ 
tion is to use low pressure drop fan coils, high 
efficiency motors, high efficiency fans, and high 
efficiency pumps. 

In an earlier column, I had mentioned 
“componentitis ” as a major technical problem with 
Canadian housebuilding. A combo heating system 
must be designed as a system, and not just as a grab- 
bag of components. If some good system packages 
can be put together, I am confident that they will 
gain a lot of market share. O 


The Heating, Refrig¬ 
erating and Air-Condi¬ 
tioning Institute of 
Canada (HRAI) has pro¬ 
duced “Unified Cana¬ 
dian Guideline for Inte¬ 
grated (Combination) 
Heating Systems. ” The 
manual is a must-buy for 
anyone working with 
Combo systems. Copies 
are a\>ailable from HRAI 
for $25 plus 7% GST or 
15%HST, plus $4.50 for 
postage. 

Tel. 1-800-267-2231. 


The true cost of candle power 


The 1997 IKEA catalogue has a tongue-in- 
cheek advertisement for candles, offering a pack¬ 
age of25 for $6.95.The copy reads “Just think of all 
the money you’ll save on the next electric bill,” 
reinforcing an old myth about candlelight being 
cheap. John Davies, a B.C. Hydro customer Serv¬ 
ice Engineer, did a calculation that sheds some 
light on the issue. 

Surveys show an average light bulb may be on 
for 3,000 hours. The typical 60 watt light bulb lasts 
1,000 hours so you would use three of them over a 
year. Atacostof$0.0577perkWhr, itcosts$10.39 
for the electricity to run that 60-watt bulb plus 
about $3.00 for the original bulb and two replace¬ 
ments for a grand total of $13.39. 


At $6.95 for 25 candles that last an average of 6 
hours, the cost per hour is $0.0463. However, it 
would take 500 candles to provide 3000 hours of 
light for a total cost of $139.00. 

If we want to be fair about it, we should compare 
equivalent quantities of light. A 60-watt lamp 
emits 1060 lumens, but a candle only gives out 12.5 
lumens, so it would take about 84 candles burning 
at once to produce the same amount of light as one 
60-watt bulb! 

Thus, the true cost of an equivalent amount of 
candlelight for an equal amount of time would cost 
you$l 1,676 peryear. And that’sjust to replace one 
light bulb in the house! 

And of course we’re not considering the impact 
on indoor air quality, heat build up, etc. 


Circuit Breaker Product Recall 


There is a potential problem with the Federal Pioneer 
brand NC015 and NC015CP circuit breakers manufac¬ 
tured between August 1, 1996 and June 11, 1997. 

the breakers will sometimes continue to protect 
anticipated overloads and short circuit currents. If the 
circuit breaker docs not perform as intended, there is a 
potential for property damage and/or personal injury. 
There have been no reports of injuries or fires because 
of the potential problem, but the manufacturer (Schneider 


Canada) wants to find and replace these circuit breakers. 

A toll-free call centre at 1-888-519-5556 or 416-234- 
6407 (Metro Toronto) is available for more information 
about the program. 

You may want to check with your electrical contractor 
to find out if any of your homes and homeowners are 
atYected. More detailed information is available by call¬ 
ing your local Schneider Canada office or you can visit 
their web site at www.schneider.ca 





































18 


SOLPLAN REVIEW November 1997 


CANADA MORTGAGE AND HOUSING CORPORATION 


Tools you shouldn’t be without 




CMHCjjrtsCHI. 

BUILDING MATERIALS 
FOR THE ENVIRONMENTALLY 
HYPERSENSITIVE 

m 


amctiaan. 


jiijJJJilFJiil LilliiliA 


• •non lit ••*(>•* 




W hen it comes to renovation and new construction, Canada Mortgage 
and Housing Corporation’s builders’ and renovators’ publications 
help you make informed decisions and anticipate your clients’ needs. 

Obtain valuable advice on running a PROFITABLE renovation business. Be at the 
leading edge of the best building and renovation practices. Keep current with the 
latest trends in healthy and ENVIRONMENTALLY-FRIENl)LY renovations. Put these 
tools to work for you now! 

CMHC SCHL __ . ... 

Helping lo house Canadian. VlSlt US at: WWW.CmhC-SCnl.gC.Ca 


Call 


1 - 800 - 668-2642 



Canada 


What Today’s 

Best Built Homes 

Are Wearing Insulated Sheathing 

• Prevents heat loss through framing 
, • Reduces air infiltration 
\ • Cost effective wall insulation 

• Easy to work with 

For more information visit your local lumberyard or call 1-800-898-WARM (9276) 

■Trademark lioermed from The Dow Chamicd Company _ 




Dave MeLung 

Construction Materials, Canada, Western Zone Tel: (604) 538-5241 
Dow Chemical Canada Inc. Fax (604) 538-4924 

150- 1663- 128 St. 

Surrey, B.C. V4A 3V2 


r 





design & consulting 
energy efficient building 
consulting services 
R-2000 File Manager 
HOT-2000 analysis 


Richard Kadulski Architect 


#208 - 1280 Seymour St. 
Vancouver, B.C. V6B 3N9 
Tel: (604) 689-1841 
Fax: (604) 689-1841 

e-mail: kadulski@direct.ca 
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Insul-wall 



BUILDING SYSTEM 

Toll Free Canada-Wide 1-800-565-1291 

For superior quality 
wall construction 

INSUL-WALL is available as a 
preassembled wall structure, 
or pre-cut component package 
for on-site assembly. This 
unique panel system 
incorporates the use of high 
quality environmentally pure, 

EPS rigid insulation with 
conventional wood framing. 

- Superior insulation 

- Eliminates thermal bridging problems 

- Structural stability 

- Manufactured to your specs 

- Faster on site construction 

- Eliminates air movement and moisture build-up in the wall cavity 
For your residential, commercial and industrial projects, INSUL-WALL is 
your constructive solution. 

FABRICATORS ACROSS CANADA 
CCMC evaluation Report No. 09589 



Newfoundland 

Reardon Kingston 

Construction and Robert Preston 

Development Enterprises 

P.O. Box 2069 R.R. #1 

St. John’s, NF A1C 5R6 Enterprise. ON 

Tel: (709) 579-1010 K0K 1Z0 

Fax: (709) 579-4660 Tel: (613) 379-5532 

Maritime Fax:(613)379-5557 


Provinces 
Truefoam Limited 
11 Mosher Dr. 
Dartmouth, N.S. 

B3B 1L8 

Tel: (902) 468-5440 
Fax: (902) 468-4691 
The Urban Farmer 
PO Box 3451 Stn B 
Fredericton, N.B. 
E3A 5H2 

Tel: (506) 458-9666 
Fax: (506) 451-1619 
Quebec 
Fransye Lte.lc. 

671 Rue Leville 
Terrebonne. Que. 

J6WIZ9 

1-800-363-2307 
Tel: (514) 492-2392 
Fax: (514) 492-5415 
Ontario 
Ottawa 

Newhouse Building 
Systems 
49 Stevenson Cr. 
Renfrew. ON 
K7V 1J4 

Tel: 1-800 267-4424 
613-432-4988 


Sudbury 

Insul-North Building 
Systems Ltd. 

268 Cedar St. 
Sudbury. ON 
P3B1M7 

Tel: (705) 671-2697 
Fax: (705) 675-6460 

Manitoba, 
Saskatchewan 
Alberta, BC, NWT, 
YT 

Beaver Plastics 
12150- 160th St 
Edmonton. AB 
T5V1H5 

Tel: (403) 453-5961 
Fax (403) 453-3955 


Coming Events 

Jan. 14-15,1998 
Ontario Builder Forum ‘98 

Toronto, ON 
Information: 

Tel: 416-447-0077 
Fax 416-443-9982 

February 8-11, 1998 
CHBA National Conference 
Hamilton, ON 
Information: 

Tel: 416-443-9023 
Fax 416-391-2118 

May 4-6, 1998 

Renewable Energy Technologies 
in Cold Climates 

International conference, incorporat¬ 
ing 24th annual conference of the 
Solar Energy Society of Canada 
Montreal, Que 
Information: 

Tel: 613-234-7004 
Fax. 613-234-2988 



ENEREADY 


“whisper” grills 

available in 3", 4", 5", 6", & 8" 

ENEREADY PRODUCTS LTD. (604) 433-5697 
6860 Antrim Avenue, Burnaby, British Columbia CANADA V5J 4M4 


Solplan Review Back Issues 
A limited number of back issues 
are available, at a special price of 
$4.50 each (plus 7% GST). 

Bundle special: a random selec¬ 
tion of back issues (minimum 22 cop¬ 
ies) are available for only $50.00 (plus 
7% GST). 

Solplan Review 
Box 86627, 

North Vancouver, B.C. V7L 4L2 
e-mail: solplan@direct.ca 
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CD-ROM NOW AVAILABLE 


WE WROTE THE BOOK 

On Quality Construction and Energy Efficiency 


C anadian conditions make 
unusual demands on a 
builder. To withstand the 
world wide temperature fluctuations, 
rain, snow and sun of our country, 

Canadian homes have to be better 
built. 

It’s no wonder, then, that the 
Builders’ Manual of the Canadian 
Home Builders’ Association* is widely 
regarded as the bible of the residential 
construction industry’. The techniques pioneered in 
the R-2000® program are now authoritative guidelines for 
building superior, 

energy-efficient housing anywhere in North America. 

The newest edition offers 330 pages of concise information and 
easy-to-follow 7 illustrations. It’s clearly written so you can use it as a 
guidebook or adapt innovative techniques to your own methods. 



Subjects include: 

■ Aspects of building science 

■ Design consideration 

■ Air, weather and moisture barriers and 
vapour diffusion retarders ■ Materials 

■ Foundations ■ Floors ■ Walls 

■ Attics and roofs ■ Windows and doors 

■ Domestic hot water systems ■ Principles of space 
conditioning ■ Heating systems ■ Ventilation systems 

■ Other space conditioning equipment 

http://www.buildermanuaJ.com 


® R-2000 is a registered trademark. 

* The CHBA is a voluntary private-sector 
organization which represents the residential 
construction industry in Canada. 
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Canadian 

Home Builders' 
Association 


CD-ROM NOW AVAILABLE 


I want to place an order! 

CHBA Builders' Manual(s). Canadian Prices: Builders’ Manual only $55.00 + $3.85 
(GST). CD ROM only $55.00 + $3.85 (GST) - Bonus package CD-ROM and Builders’ Manual $70.00 + 
$4.90 (GST). Mailing costs included. GST Reg. ff R106847130 [Add HST where applicable] 

J VISA J M/C Card #_ Expiry date_ 

Enclosed is a cheque/money order in the amount of S_ 


Name _ 


Company _ 
Address_ 


City_ 

Postal Code_ 


Phone(_ 


J. 


Make cheque or money order payable to CHBA and mail to: Builders’ Manual Sales 
Canadian Home Builders' Association, 

150 Laurier Ave. West, Suite 500, Ottawa, Ont. Canada KIP 5J4 
CHBA FAX: 613-232-8214 e-mail: sales@chba.ca 


SOLPLAN REVIEW is an independent Canadian Journal published 6 times per year to serve the needs of professionals and interested lay 
persons. It provides news, technical details, new product information, insights and commentary on developments covering all aspects of building science 
and energy efficient building practice for new and retrofit residential construction. Technical information is presented in a clear, concise manner, without 
resorting to jargon. 

SOLPLAN REVIEW is an independent subscription supported publication, that relies on the support of readers. If you are seeing this journal 
for the first time, and find it valuable, why not ensure you don't miss any copies. Subscribe today! 

YES, I WANT TO SUBSCRIBE TO SOLPLAN REVIEW 
In Canada: 1 year: $40.66 ($38.00 + 2.66 GST) [NB, NS, NF $43.70 includes HSTJ 
2 years: 77.04 ($72.00 + 5.04 GST) [NB, NS, NF $82.80 includes HST] 

USA and other foreign: 1 year $46.00 per year 2 years: 88.00 (USA and other foreign in US funds) 

Pay by: VISA MASTERCARD CHEQUE 
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